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Mitral cells of the accessory olfactory bulb contain
between 2–10 principal dendrites, each of which termi-
nates in a densely branched tuft contained in the glomer-
ular layer. This multi-tufted morphology has led to the
proposal that tufts may serve as local subthreshold
processing stations that function independently of one
another and in relative isolation from the soma. Consist-
ent with this, we have found that focal synaptic stimula-
tion of individual tufts results in regenerative calcium
spikes restricted to the tuft (n = 7). In addition, tufts are
closely associated with local interneurons called peri-
glomerular (PG) cells, with which they from reciprocal
dendrodendritic synapses. In experiments in which mitral
cells were patched and filled with the calcium indicator
Calcium Orange, we found a strong covariation between
tuft calcium influx and inhibition received by mitral cells
(n = 8), suggesting that tufts may self regulate their excita-
bility via subthreshold synaptic mechanisms. To test this
more directly, we first patched mitral cells with normal
internal and evoked inhibition by activation of tuft spikes
via afferent inputs. We then repatched with internal con-
taining 1 mM BAPTA to buffer intracellular calcium con-
centration, which should reduce release from the mitral
cell (n = 5). The magnitude of inhibition received by the
mitral cell decreased by 75% ± 27% within 2 minutes of
BAPTA repatch. In a final set of experiments, we per-
formed paired recordings of mitral and PG cells and
found that synaptically evoked tuft calcium transients
were highly correlated with the amplitude of EPSPs
recorded in PG cells. Moreover, the synaptic input to PG
cells was reduced by hyperpolarizing the mitral cell.
The above data motivate a model of synaptic integration
in AOB mitral cells in which each tuft acts as an independ-
ent processing station capable of providing synaptic out-
put to local interneurons. We are currently exploring the
computational consequences of this phenomenon by
modeling AOB mitral cells as binary classifiers and explor-
ing how dendritic transmitter release contributes to their
ability to discriminate among analog patterns.
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